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Driving MegaTrends

• Energy Usage Increasing Due to Population

– Energy Efficiency Necessary to Enable Energy Savings

• CO2 Emissions Increasing – Climate Change

– Energy Savings = Environmental Emissions Savings 

– e.g. 1 kg CO2 / 1 kW-hour for Coal-Fired Power Production

• Information Technology & Flow 

– Sensor Systems – Compulsion with More Sensor Networks – Distributed Control System Market ~$20 B by 2022

– Social Media Effects

– Personal Information Risks

• Artificial Intelligence – Currently Working on Connecting Reasoning with Perception

– Rate of Innovation Much Increased

• Microelectronics, Photonics and Lasers – Early Stages of Moore’s Law for Photonics

• Breakthrough STARSHOT – Laser-Driven Sail Propulsion to Proxima Centauri @ ~0.2 c

• Spacecraft on a “Chip” (StarChip) to Proxima b

• Autonomous Driving Vehicles on Earth

• Health and BioMedical Progress – People Living Longer, “Bionic Man & Woman”
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Laws of Thermodynamics /Heat Transfer & Economics Intersect

• TEG Systems - If we work hard enough and long enough we can discover the relationships between 

the laws of heat transfer and thermodynamics and the laws of economics in our energy conversion 

systems – WE must!
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